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Psychiatric Comorbidity of Smoking and Nicotine 
Dependence 
N a o m i  Bres lau  la 
Recent epidemiologic studies have revealed that comorbidity of  psychiatric disorders is 
far more pervasive than previously suspected. Strong associations have been reported 
between specific substance use disorders and between any mental disorder and any sub- 
stance use disorder. This report focuses on comorbidity of  nicotine dependence, a sub- 
stance use disorder on which little epidemiologic information is available. Data come 
from an epidemiologic study of  approximately 1000 young adults in southeast Michigan, 
in which the NIMH-DIS, revised according to DSM-III-R, was used. Lifetime prevalence 
of  nicotine dependence was 20%. Males and females with nicotine dependence had in- 
creased odds for alcohol and illicit drug disorders, major depression, and anxiety disor- 
ders, compared with nondependent smokers and nonsmokers combined. Major depression 
and any anxiety disorder were associated specifically with nicotine dependence. Increased 
odds for alcohol or illicit drug disorders were observed also in nondependent smokers, 
compared to nonsmokers. History of early conduct problems increased the odds for nic- 
otine dependence among smokers. Potential mechanisms in the comorbidity of  nicotine 
dependence are discussed. 
K E Y  W O R D S :  Smoking; nicotine dependence; psychiatric comorbidity; major depression; any 
anxiety disorder; substance use disorders. 
I N T R O D U C T I O N  
The Epidemiologic  Ca tchment  Area  Study (ECA),  
a large-scale multisi te study o f  psychiatr ic  disor- 
ders in the Uni ted States, revealed that comorbid i ty  
o f  psychiatr ic  disorders is far more  pervas ive  than 
previous ly  suspected (Regier  et al., 1990). Individ- 
uals with a history o f  one psychiatr ic  disorder were  
much  more  l ikely than would  be expected  by  
chance to have  a history o f  another  disorder. The 
odds ratio be tween  any  menta l  disorder and alco- 
hol ism in the E C A  was  2.7, and that be tween  any 
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mental  disorder and illicit drug use disorder, 4.5. 
The relationship be tween  a lcohol ism and any  illicit 
drug use disorder was even stronger, with an odds 
ratio o f  7.1 (Regier  et al., 1990). The highest  as- 
sociations with a lcohol ism were  observed for an- 
tisocial personal i ty  disorder [prevalence ratio (PR) 
= 19.6], illicit drug use disorder (PR = 5.7), and 
bipolar  disorder (PR = 5.4) (Helzer  et  al., 1991). 
The epidemiologic  data also revealed that the as- 
sociation be tween  a lcohol ism and depression ob- 
served in clinical studies cannot  be  attributed fully 
to selection bias, as there was  in these epidemio-  
logic data a 1.5- to 2.0-fold increased odds for ma-  
jor  depression in alcoholics.  Nonetheless ,  the odds 
for illicit drug use disorders, bipolar  disorder, and 
antisocial personal i ty  disorder (ASP) associated 
with a lcohol ism were  far greater  than for major  de- 
pression (Helzer  et  al., 1991). Similar  results 
emerged  for comorbid i ty  o f  illicit drug use disor- 
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der, with ASP and bipolar disorder having the 
strongest associations with drug use disorder (PR 
-- 10.6 and 10.7, respectively) (Helzer et al., 1991). 
Illicit drug use disorder was also associated with 
major depression (PR = 3.5). The strong associa- 
tions of  these substance use disorders with ASP and 
bipolar disorder applied in both men and women. 
No data are available in the ECA study on 
nicotine dependence, its prevalence in the popula- 
tion, or its association with other substance use and 
mental disorders. There are, however, data from 
two o f  the ECA sites on the prevalence of  smoking  
and on the association of  smoking with major de- 
pression and alcoholism (Glassman et al., 1990). 
Specifically, the odds ratio for ever smoking in sub- 
jects with Major Depression was 2.4, and that for 
alcoholism, 5.2 (Glassman et al., 1990). 
In this report, I summarize findings on the as- 
sociation between nicotine dependence, as defined 
in the official psychiatric classification system, 
DSM-III-R [American Psychiatric Association 
(APA), 1987], and psychiatric disorders, based on 
data from a recent epidemiologic study of  young 
adults in the Detroit metropolitan area. 
M E T H O D S  
A random sample of  1200 was drawn from all 
21- to 30-year-old members of  a 400,000 member 
health maintenance organization (HMO) in south- 
east Michigan. A total of  1007 respondents, 84% 
of  the sample, was interviewed at their homes from 
March through October 1989. The median age was 
26 years; 61.7% were female, 80.7% were white, 
and 45% were married. A minority, 3.7%, had less 
than high-school education, 21% had completed 
high school, 46% had some college education, and 
29.3% were college graduates. Drawn from a list 
of  members of  a HMO, subscribers and depend- 
ents, the sample represents the population of  this 
age in the area, excluding only the extremes of  the 
socioeconomic range. Available reports on HMO 
populations indicate that the members generally 
represent the population of  the geographic area, ex- 
cept that they are slightly more educated and 
healthier (Freeborn and Pope, 1982; McFarland et 
al., 1986). On indicators of  general health and 
health behaviors, e.g., ratings of  self-assessed 
health, prevalence of  cigarette smoking, and alco- 
hol and cocaine use, our sample resembles the U.S. 
population of  comparable age, as described in na- 
tional reports (USDHHS, 1988; Schoenborn and 
Boyd, 1989). 
The National Institute of  Mental Health Di- 
agnostic Interview Schedule (DIS), revised to cover 
DSM-III-R diagnoses (Robins et al., 1989), was 
used to gather information on psychiatric and sub- 
stance use disorders. The Diagnostic Interview 
Schedule elicits information on symptoms of  dis- 
orders experienced anytime in life. The information 
is used to estimate lifetime and period (e.g., 1-year) 
prevalence of  psychiatric disorders. The lifetime 
prevalence o f  a disorder is defined as the proportion 
of  persons in the sample who have ever experi- 
enced the disorder up to the time of  the interview. 
One-year (or current) prevalence is determined 
based on information on the recency of  the last ep- 
isode (e.g., for major depression) or symptom of  a 
disorder (e.g., for nicotine dependence). The sec- 
tion on nicotine dependence begins with a screen 
question that inquires whether or not the respon- 
dent ever smoked daily for a month or more. Per- 
sons who answer negatively are defined as 
nonsmokers. The remainder o f  the section inquires 
about DSM-III-R symptoms o f  nicotine depend- 
ence. 
The diagnostic definition of  psychoactive sub- 
stance use disorders in DSM-III-R' and ICD-9 re- 
flect current consensus in the field of  addiction on 
the cardinal characteristics of  substance use disor- 
der (Rounsaville and Kranzler, 1989). At the core 
o f  the category is the construct of  dependence,  de- 
fined as a cognitive, behavioral, and physiologic 
cluster that characterizes compulsive use of  all sub- 
stances. The adoption of  a unitary defmition (mod- 
ified for certain substances) is based on the 
assumption that principles established in research 
on some addictions (e.g., alcohol) apply also to 
other, less extensively researched ones (e.g., nico- 
tine). One important principle incorporated into the 
DSM-III-R is the emphasis on the level of  severity 
of  dependence as an essential clinical feature. This 
principle has received considerable support in re- 
search on alcoholism, with regard to the cause, 
prognosis, and treatment of  the disorder (Cloninger, 
1987; Hesselbrock et al., 1985; Rounsaville et al., 
1987). 
The diagnostic criteria of  DSM-III-R nicotine 
dependence in the DIS algorithms exclude two 
symptoms from the general criteria of  psychoactive 
substance use disorder (APA, 1987). They are fail- 
ure to fulfill major role obligations and excessive 
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t ime spent in getting the substance or recover ing 
f rom its effect. Mild nicotine dependence is defined 
as the presence o f  three or four dependence symp-  
toms,  but not including interference in social, oc- 
cupational,  or recreational  functioning. Modera te  
dependence is defined by  five or six dependence 
symptoms ,  or three symptoms  when  one is inter- 
ference in functioning. Severe dependence requires 
the presence o f  all seven dependence symptoms  
that apply  to nicotine dependence.  
Previous  research has general ly used  the Fa- 
ge r s t r rm (1978) Tolerance Questionnaire (FTQ) to 
measure  nicotine dependence.  In contrast  with the 
D S M - I I I  R definition o f  nicotine dependence as a 
cognitive,  behavioral ,  and phys io logic  construct,  
the FTQ is a measure  o f  physiologic  dependence.  
While  the two definitions overlap,  they cannot  be  
expected  to identify the same subset o f  smokers  as 
nicotine dependent.  The implicat ions o f  the dispar- 
ity for the associat ion with psychiatr ic  disorders is 
unclear.  
R E S U L T S  
Lifetime Prevalence of Smoking, Nicotine 
Dependence, and Psychiatric Disorders 
O f  the total sample  o f  young adults, 40.9% 
reported that they had smoked  daily for 1 month  
or more  at any t ime in their life and 50% o f  those 
who  had ever  smoked  daily me t  criteria for nicotine 
dependence in l ifetime (Table 1). The overall  prev-  
alence o f  nicotine d e p e n d e n c e - - 2 0 % - - w a s  close 
to the prevalence o f  alcohol dependence - -18 .2%.  
However ,  unlike alcohol dependence and illicit 
drug dependence,  which  var ied wide ly  be tween  the 
sexes, nicotine dependence was just  as frequent in 
w o m e n  as in men  (Table 1). Both major  depression 
and any anxiety disorder were  more  frequent in 
w o m e n  than in men,  findings that are congruent  
with other reports on sex differences in these dis- 
orders. 
Table II  presents  the l ifetime prevalence  o f  
smoking  and nicotine dependence by  race and level 
o f  education. Smoking  daily for a month  or more  
was more  frequent in whites than in blacks.  Fur- 
thermore,  the l ifetime prevalence  o f  nicotine de- 
pendence  in white smokers  was higher  than in 
b lack  smokers ,  55 vs 31%, respectively.  The race 
difference in the prevalence o f  smoking  among  
young  adults in this and other epidemiologic  stud- 
Table I. Lifetime Prevalence of Smoking, Substance 
Dependence, Major Depression, and Any Anxiety Disorder 
(Rate/100) 
Total Males Females 
(N= 1007) (N= 386) (N= 621) 
Smoking daily >1 month 40.9 38.1 42.6 
Nicotine dependence 20.0 19.4 20.4 
Alcohol dependence 18.2 28.2 11.9 
Illicit drug dependence 10.2 15.5 6.9 
Major depression 13.4 9.6 15.8 
Any anxiety disordel ~ 30.4 20.2 36.7 
Includes phobia, panic disorder, GAD, and OCD. 
Table II. Lifetime Prevalence of Smoking and Nicotine 
Dependence by Race and Education (Rate/100) 
Smoking a Nicotine dependence 
Race 
White 41.3 22.6 
Black 29.9 9.3 
Education 
<HS 78.4 51.4 
HS 55.2 27.4 
Part college 41.1 21.0 
College 19.6 9.5 
Smoking daily for 1 month or more in lifetime. 
ies represents a reversal  f rom the pattern in older 
adults, in w h o m  smoking  is more  prevalent  among  
blacks than whites. The race difference in the pro-  
port ion o f  smokers  who  met  criteria for nicotine 
dependence has not been  previous ly  reported (An- 
dreski and Breslau, 1993). A strong inverse asso- 
ciation was found be tween  level o f  educat ion and 
l ifetime prevalence o f  daily smoking  as well  as nic- 
otine dependence.  The prevalence  estimates o f  
smoking  and nicotine dependence in persons  who  
comple ted  college were  approximate ly  one-ha l f  o f  
those in persons  with less than college education. 
Comorbidity of Nicotine Dependence with 
Alcohol, Illicit Drugs, Major Depression, and 
Anxiety 
Because  o f  the marked  sex differences in the 
prevalence o f  substance use disorders other than 
nicotine dependence,  major  depression, and any 
anxiety disorder, the associations be tween nicotine 
dependence and these disorders were  est imated 
separately in males  and females  (Table III). The 
l ifetime prevalence  proport ions o f  alcohol use dis- 
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Table III. Sex-Specific Comorbidity with Nicotine Dependence: Percentages and Odds Ratios with 95% Confidence Intervals 
(CI) a 
Males Females 
Nicotine No Nicotine No 
dependence dependence dependence dependence 
(N=75) (N=311) OR (95% CI) (N= 1 2 7 )  (N=494) OR (95% CI) 
Alcohol A/D 45.3 29.9 1.9 (1.2-3.3) 25.2 
Illicit drugs A/D 44.0 10.6 6.6 (3.7-11.8) 18.9 
Major depression 21.3 6.8 3.8 (1.8-7.6) 29.9 
Any anxiety 32.0 17.4 2.2 (1.3-3.9) 55.1 
No dependence includes nondependent smokers and never smokers. 
11.5 2.6 (1.6-4.2) 
5.5 4.0 (2.2-7.3) 
12.2 3.1 (1.9-4.9) 
32.0 2.6 (1.8-3.9) 
Table IV. Percentages with Psychiatric Disorders by 
Smoking Status 
Dependent Nondependent Nonsmokers 
(N=202) (N=209) (N=595) 
Alcohol dependence 27.2 23.0 13.5 
Cannabis dependence 17.8 11.0 3.0 
Cocaine dependence 8.9 4.8 0.8 
Major depression 26.7 12.0 9.4 
Any anxiety 46.5 33.5 23.9 
order, illicit drug use disorder, major depression, 
and any anxiety were significantly higher in males 
and females who were nicotine dependent than in 
nondependent counterparts. Although alcohol and 
illicit drug use disorders were more frequent in 
males than females, their relationship with nicotine 
dependence did not vary significantly between the 
sexes. Further, major depression and any anxiety, 
psychiatric disorders in which women predominate, 
were associated with nicotine dependence to a sim- 
ilar extent in males and females. 
Combining data on males and females, we ex- 
amine the extent to which comorbidity with psy- 
chiatric disorders varied between dependent and 
nondependent smokers. The sample was divided 
into three groups: nicotine-dependent smokers, 
nondependent smokers, and nonsmokers. Table IV 
presents the prevalence proportions of  alcohol de- 
pendence, cannabis dependence, cocaine depend- 
ence, major depression, and any anxiety disorder in 
the three groups. Table V presents sex-adjusted 
odds ratios as estimates of  the associations. The 
odds ratios for major depression and any anxiety 
were adjusted also for other substance dependen- 
cies. An examination of  Table IV reveals that the 
prevalence estimates of  alcohol, cannabis, and co- 
Table V. Sex-Adjusted Odds Ratios (OR) and 95% 
Confidence Intervals (CI) for Psychiatric Disorders in 
Dependent and Nondependent Smokers 
OR (95% CI)" 
Nondependent 
Dependent smokers smokers 
vs nonsmokers vs nonsmokers 
Alcohol dependence 2.7 (1.8-4.0) 2.1 (1.4-3.2) 
Cannabis dependence 8.0 (4.3-14.8) 4.3 (2.2-8.2) 
Cocaine dependence 11.8 (4.3-32.2) 6.5 (2.2-19.5) 
Major depression 2.9 (1.9-4.5) 1.1 (0.6-1.8) 
Any anxiety 2.4 (1.7-3.5) 1.4 (1.0-2.0) 
a ORs for major depression and any anxiety adjusted also for 
other substance dependencies. 
caine dependence were higher in persons with nic- 
otine dependence than in nondependent smokers. 
However, even nondependent smokers had signifi- 
cantly increased odds for these substance use dis- 
orders, compared to nonsmokers, as Table V 
reveals. For example, sex-adjusted odds ratios for 
alcohol dependence were 2.7 and 2.1 in dependent 
and nondependent smokers, respectively. In con- 
trast, major depression and any anxiety disorder 
had significantly increased associations only with 
nicotine dependence, whereas the associations with 
nondependent smoking were not significant, when 
adjusted also for other substance dependencies. 
Additional analysis was performed to estimate 
the associations of  nicotine dependence with major 
depression and any anxiety disorder according to 
level of severity of  nicotine dependence (Breslau et 
al., 1991). Significantly higher prevalence propor- 
tions of  maj or depression and any anxiety disorders 
were found in persons with moderate than mild nic- 
otine dependence. (None of  the dependent smokers 
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met criteria for severe dependence.) The odds ratio 
for major depression in moderate vs mild nicotine 
dependence was 2.7 (95% CI, 1.4-5.1), and that for 
any anxiety disorder, 2.8 (95% CI, 1.6-5.1). 
These data indicate that the association with 
alcohol and illicit drug use disorders are not spe- 
cific to nicotine dependence and apply also to non- 
dependent smoking. In contrast, major depression 
and any anxiety disorder appear to be specific to 
nicotine dependence. The finding of a unique as- 
sociation between these mental disorders and nic- 
otine dependence (rather than smoking per se) has 
some antecedents in earlier findings on other sub- 
stance use disorders. Regier et al. (1990) reported 
stronger associations for anxiety and affective dis- 
orders with DSM-III dependence rather than abuse 
of alcohol and other psychoactive substances. 
Nicotine Dependence and Early Conduct 
Problems 
While antisocial personality disorder was not 
measured in this study, we obtained information on 
history of  early conduct problems. History of  six 
behavior problems before age 15 was used to meas- 
ure early conduct problems: expelled or suspended 
from school, starting fights, truancy, running away 
from home, trouble with teachers or principal be- 
cause of  misbehavior, and telling lies. Using sur- 
vival analysis, with age of  smoking initiation, sex, 
and race as covariates, we found that, among per- 
sons who have ever smoked a cigarette, the prob- 
ability of  nicotine dependence was significantly 
higher in persons with a history of  one or more 
early conduct problems than in those with no such 
history [hazards ratio = 1.8 (95% CI, 1.3-2.4); p 
<.001] (Breslau et al., 1993). 
History of early conduct problems was unre- 
lated to having ever smoked a cigarette. However, 
history of  early conduct problems was associated 
with early smoking initiation, specifically, smoking 
the first cigarette before age 14. Table VI presents 
rates of  each of  the six behavior problems across 
three age of  smoking initiation groups and those 
who have never smoked a cigarette. The propor- 
tions with history of  one problem or more across 
these groups are included as well. The odds ratios 
for history of  one or more conduct problems in 
persons who initiated smoking before age 14 vs the 
two older smoking initiation groups or never smok- 
ers ranged from 2.0 (95% CI, 1.4-2.8) to 2.4 (95% 
T a b l e  VI. Early Conduct Problems and Early Smoking 
Initiation Rate/100" 
<13 14-16 ->17 Never 
(256) b (292) (184) (259) X a P value 
Expelled/suspended 19.4 10.9 9.2 8.1 18.6 <0.0001 
Starting fights 31.8 21.1 20.6 18.9 13.7 0.002 
Truancy 26.4 17.0 16.3 11.6 20.1 <0.0001 
Rumaing away 5.4 1.4 3.8 1.5 10.5 0.015 
Trouble at school 17.4 8.5 7.1 6.6 21.7 <0.0001 
Telling lies 18.2 14.3 13.0 12.0 4.6 0.208 
One or more problems 61.6 44.5 40.8 40.2 30.6 <0.0001 
a Results of  seven independent cross-tabulations. 
b N given in parentheses. 
CI, 1.7-3.4). Thus, history of  early conduct prob- 
lems is associated with increased odds for early 
smoking initiation. Furthermore, independent of  its 
association with early smoking, history of early 
conduct problems increased the risk of  becoming 
nicotine dependent. The results of  this study, taken 
together with those from previous studies, suggest 
that childhood conduct problems and antisocial be- 
haviors in late adolescence or young adulthood are 
associated with the development of  substance use 
disorders, not merely substance use. 
Potential Mechanisms in the Relationship 
Between Smoking and Other Substance 
Dependencies 
An accumulating body of  research on the 
stage sequences of substance use has suggested 
that, for most users, cigarettes or alcohol play an 
early role in the process leading to abuse of  illicit 
drugs (Kandel and Logan, 1984). The finding that 
tobacco and alcohol play an early role in the pro- 
gression of substance use and disorders, that is, that 
they are "ga teway"  drugs, is not surprising. Their 
use is socially accepted for adults and they are 
widely available to children and adolescents. The 
drug sequencing model, which postulates a pro- 
gression from licit to illicit substances, would pre- 
dict associations between smoking and illicit drug 
use disorders of  the sorts observed in this study. It 
would also predict a somewhat stronger association 
between nicotine dependence--a more advanced 
stage than nondependent smoking--with depend- 
ence on illicit substances--a later stage in the over- 
all progression. Additionally, the observed 
association between nicotine dependence and al- 
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cohol dependence is consistent with a model  that 
characterizes the early stages o f  the onset process  
by  an initial sampling o f  either substance, fol lowed 
by  the initial sampling o f  the other, fo l lowed by  an 
experience with drunkenness and then a more  ad- 
vanced  use o f  either substance or both  (Collins et  
al . ,  1994). As to the nature o f  the relationship be- 
tween smoking  and use o f  or dependence on other 
substances,  there is little basis for inferring a causal 
role. One possible  explanat ion is that adolescents 
who  are sensation seekers start their substance use 
experience with substances that are readily avail- 
able, pr imar i ly  tobacco and alcohol. Another  ex- 
planat ion is that early use o f  tobacco indicates 
inadequate parental  monitoring,  a factor associated 
with exper imentat ion with other substances (Chil- 
coat  et  al . ,  1995). Evidence  o f  familial  and genetic 
factors in the cooccurrence o f  smoking,  drinking, 
and illicit drug use  might  also account  for the life- 
t ime associat ions across a var ie ty  o f  substance use 
disorders (Heath et  al . ,  1995). 
Potential Mechanisms in the Relationship 
Between Nicotine Dependence and Major 
Depression 
Recent  research on smoking and psychopa-  
thology has focused pr imari ly  on the s m o k i n g - m a -  
jo r  depression associat ion (Glassman,  1993). 
G las sman  et  al. (1988) reported that among  smok-  
ers attending a smoking  cessation clinic, those with 
a history o f  past  ma jor  depression failed to stop 
smoking  at more  than twice the rate o f  those free 
o f  such history. A report  based  on data f rom the 
Nat ional  Heal th  and Nutri t ion Epidemiologic  Sur- 
v e y  conf i rmed the lower  rate o f  quitting among  
smokers  with a history o f  depressive symptoms  
(Anda e t  al . ,  1990). This and other epidemiologic  
studies appear  to provide the needed support  for 
the report  f rom the clinical s tudy (Glassman,  1993). 
However ,  a lower  quitting rate in depressed smok-  
ers cannot  account  for the l i fet ime associat ion be-  
tween smoking  and major  depression or depressive 
symptoms.  Breslau et  al. (1993) reported that 
smokers  with a history o f  major  depression were  
more  l ikely than other smokers  to becom e  nicotine 
dependent  and to progress  to a more  severe level 
o f  dependence over  a 15-month fol low-up period. 
Conversely ,  persons  with a history o f  nicotine de- 
pendence  had an increased incidence o f  major  de- 
pression during the same period o f  observation.  
The bidirectional associat ion be tween nicotine de- 
pendence  and major  depression,  with each disorder 
increasing the odds for first onset  o f  the other, sug- 
gests the possibil i ty o f  a noncausal  mechanism,  
such as an underlying c o m m o n  predisposit ion. Ev-  
idence f rom a twin study by  Kendler  et  al. (1993) 
suggests that the associat ion be tween  smoking  and 
major  depression is due largely to genetic factors. 
They  hypothes ized that genetical ly influenced per-  
sonality traits might  contribute to the association 
between smoking  and major  depression. Evidence  
that neurot icism might  be  the trait involved in this 
associat ion has been  reported,  based  on retrospec- 
tive data (Breslau et  al . ,  1994). Prospect ive studies 
are needed to provide a stronger test o f  this hy- 
pothesis.  
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